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FORECAST  SII}.n"ARY  OF  STRB/..I iPLOW 
I.iarch  1,  19l;5 


1»  Hijffiiboldt  Basins 

The  snow  cover  percentages  March  1  of  77 88 .0  on  the 
northern  and  southern  feeders  of  the  upper  Humboldt  and  9^o9 
Little  Hioinboldt  should  be  realized  in  a  similar  flov/  in  their 
respective  basins* 

In  the  Reese  River  Basin  the  snor/  cover  appears  to  be  heavier 
possibly  by  20  percent  than  in  19^^  and  the  winter  precipitation  at 
Austin  was  105*3  percent  or  5  percent  of  normal  greater  than  last 
year. 

At'  Palisade,  whose  measurements  are  affected  by  the  water  table 
in  Lamoille  and  Humboldt  Valleys,  the  average  flow  of  82»8  percent 
for  the  joint  feeders  should  even  be  exceeded  by  10  to  I5  percent 
of  normal  if  rains  during  runoff  are  normal. 

The  normal  flow  at  Palisade  JJarch-July  is  215,000  A«P*  or 
adjusted  median  203,300  A.  F.  On  the  basis  of  93  percent,  a  runoff 
of  200,000   (189,000;  a.  F.  should  be  realized,  v/hich  approximates 
the  normal  need. 

At  95  percent  of  normal,  Martin  Greek  in  the  Little  Humboldt 
should  flow  20,300  A. P. 

2.  Eastern  Nevada 

The  winter  precipitation  at  Ely  is  82.2  percent  of  normal  or 
17  percent  of  normal  better  than  last  year  but  the  snow  cover  in 
Steptoe  Valley  and  Baker  Creek  Basin  is  12  percent  less  than  a 
year  ago. 

5«- Southern  Nevada 

The  winter  precipitation  at  Las  Vegas  Airport  was  only  52 #2 
percent  of  normal  but  the  snow  cover  shoivs  an  average  increase  of 
8  percent  over  last  year. 

V/ildlif e  Refuges 

The  snow  cover  in  Sheldon  Antelope  Refuge  in  northern  Ijashoe 
County  is  practically  identical  in  amount  with  last  year,  though 
packed  to  half  the  depth. 

In  Ruby  Lake  Refuge  in  Elko  Coimty,  the  \mter  content  of  the 
snow  is  practically  the  sam.e  as  in  I9I4-3  "the  v/inter  precipitation 

at  Artliur  95 •  3  percent. 

The  main  forecast  for  the  year  will  be  made  April  1. 


GAINS  IN  FORECASTING  AMD  NEEDS 

1.  Streajn  Gages 

Stream  gaging  has  now  been  expanded  imtil  the  runoff  of  the 
Hntnboldt  below  all  of  the  principal  tributaries  except  above  Deeth 
is  now  being  exactly  determined.     If  at  all  feasible,  stations 
should  be  established  on  the  main  stream  at  Deeth  and  at  the  outlet 
of  Lamoille  Creek, 

Recorders  have  been  maintained  at  the  canyon  throats  of  Starr, 
Secret,  Lamoille  Greeks  and  South  ■t'ork  to  determine  the  relationship 
of  the  snow  cover  to  the  runoff  above  diversions  and  on  lov^er 
Marys  River  and  North  Pork. 

Gages  are  planned  for  Susie  and  Maggie  Creeks  to  determine  the 
possible  source  of  the  increased  flow  noted  in  the  Humboldt  betv/een 
Moleen  Canyon  and  Palisade.     The  long  planned  and  essential  gage 
at  the  canyon  tliroat  of  Marys  River  will  be  definitely  established 
this  year.     The  counter-effect  of  heavy  initial  water  supply  and 
impeded  flow  should  be  studied  with  a  view    to  increasing  the  net 
v/ater  supply  of  the  Humboldt. 

2.  Vy'cll  Measurements 

The  system  of  well  measurements,  found  even  more  promising  this 
past  year  in  modifying  the  snow  cover  ?nd  runoff  percentage  at 
Palisade,  has  been  expanded  to  include  8  wells  in  the  Humboldt 
Valley  and  I5  wells  in  Lam.oille  Valley,  measured  monthly.    These  are 
divided  for  compariosn  into  deep  ond   sliallow  wells  the  better  to 
study  their  seasonal  fluctuation.     The  trend  of  the  minimum  level 
is  particularly  being  studied. 

Snow  Courses 

Owing  to  State  concentration  on  the  search  for  nev/  water  sources, 
particularly  in  ground  water,  nev/  snow  courses  are  bsing  planned 
on  the  7/est  face  of  Mount  Charleston  overlooking  Poiirump  Valley  and 
in  the  Vi/hite  Mountains. 

The  alternate  snow  course  in  'Jo  Creek  adjoining  upper  Marys 
Rivei?  on  the  west  and  the  series  of  courses  in  Pole  Creek  Basin 
east  of  Marys  River  should  be  laid  oLit  without  delay. 

5.  Safety 

Survey  crews  are  being  increased  te  at  least  5  ^^^^ch  but  distejico 
sjnd  storm  such  as  occurred  at  the  tiiTie  of  the  March  1  snow  survey 
•tnake  the  construction  of  additional  shelter  cabins  imperative. 

A  snov/mobile,   like  the  Tucker  Sno-Cat,  would  have  made  possible 
the  erection  of  a  high  level  seasonal  precipitation  gage  on  Mount 
Charleston  this  past  autumn  rjid  the  laying  out  of  the  snovv^  course 
on  the  west  face  of  Mount  Charleston,  failed  by  storm  end  exhaustion. 

Ultimately  an  autogiro  or  helicopter  vdll  transport  surveyors 
high  above  aval8.nches  to  the  sources  of  the  snow^  Avalanche 
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restlessness  has  been  noted  this  season  in  both  the  Sierra  Nevada 
and  Ruby  Koimtains.     In  the  latter,   in  Lamoille  Canyon  a  snov;  slide 
ruined  the  snow  course  at  8,500  ft,  and  some  of  the  precipitation 
gages  on  the  Terrace  there. 

![.•  Personnel 

The  Forest  Service  has  been  badly  drained  of  its  man  poT'ver 
and  but  fevif  civilians  are  available  for  the  more  remote  tasks. 
Hov/ever,  men  of  earlier  experience  in  the  snow  surveys  have  in 
several  cases  returned  for  the  em_ergency  work. 

The  U.  S.  Division  of  Irrigation  v/ill  place  a  helper  in  snow 
surveying  in  Nevada  and  Arizona  and  the  U.  S.  v.eather  Bureau  is 
expanding  its  net  work  of  seasonal  and  recording  precipitation 
gages  over  the  State. 

5»     Increase  in  State  Appropriation 

Through  the  generous  approval  of  Governor  Carville  and  vote  of 
the  Legislature,  the  State  appropriation  for  snow-surveying  for  the 
biennium  has  been  increased  from  §1,500  to  §2,500  and  from  (1^,000 
to  §5,000  for  cooperative  stream  measurements.     This  v/ill  vitally 
supplement  the  funds  of  other  cooperating  organizations. 
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Comparison  of 


Water 


Narch  1  Snov;-Survey  Data 
1938-1911.5 

'■Equivalent  only 
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Comparison  of  March  1  Snow  Survey  Data 
1958*1 9ij-5  (Continued) 
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Kyle  Canyon 
Kyle  Canyon 
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Lee  Canyon 
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5,  Nevada  Wildlife 
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V/INTER  PRlICIPITATION 
(U.  S«  Weather  Bureau  ) 

1.  Upper  Humboldt  Basin 


Northern 
Feeders 
Stations 

Elevation 
(Ft.  alt.) 

lloveriber  . 
Deceriiber 
January 
Febrv.ary 

Total 


Marys  River 
Jarbidge:  Hala  Vista 

(6,100)  (5,585) 


«  North  Fork 
North  Pork:  Owyhee 
(6,500)  (5,14-00) 


1.95 

1.55 
8.97 


1-55 
o<,76 
0.15 

le5^ 

5.56 


I 


Vfeather  Bureau 
Normal 
(Nov .-Feb, ) 

Seasonal  Percentage 
of  Normal 

Area  Percentage 

Northern  Feeders 


145 
0.57 

0.20 

3.55 

76.5 
91.7 


1.30 
1.11 

1.20 

io59 
5'70 

5.10 

111.8 

9lo7 


i.Iaggie-Susie 

Creeks 
Tuscarora 

(6^00) 

1.71 
0.50 

1.37 

l.6[i  . 

5.22 

6»02 


86.7 


Southern    Trout-Starr-Secrst  Creeks;  Lamoille-Rabbit  :  South  Fork 

Feeders  Creeks 
Stations    V/ells ? Clover  Valley: Arthur  Lamoille    Elko     :nylton  Ruby  Lake 


EleTOtion 

(Ft.  alt.) (5,665)  (5,800) 

November  2.97  (closed) 

December  0.50 

January  O.56 

February  1>62 

Total  5.51 

Normal  ,      ^  ^  ^. 

(Nov.-Feb.)l+*00  6.21 

Seasonal  Percentage 
of  Normal  I57.8 

Area  Percentage  II6.6 

Soi;thern  Feeders 


(6,500)  (6,290)    (5,077)  (7,081)  (6,200) 


]+.o6 
0.56 

0.1i2 

1.99 
7.05 

7.38 
95-3 


5*3i4-. 

1*21 

0.82 

10.11 
6.25 

161.8 


(closed)  1.79 

^  0.01 

0.90  Inc. 0.05 

1.30   

2.20  lnc.l.«5 
In6. 


^43  5.0I1- 


106.5 
13i|-.2 


128.3'" 


-'J-See  Footnote  p.  6 


I 


stations 


Paradise 
Valley 
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NTL^i  PxuLCIPITATION 
(U.  S.  '-j'eather  2uroau) 

2m  Lov/er  Luaiiboldt  Basin 

Orovada    Austin    Battle  V/inne- 

Mt.  mucca 


Rye 

Patch 

Dam 


Ijovelock 


Elevation 
(Ft.  Alt.)  (k,650) 

November 
December 
Jantiar^r 
February 


(1^,500)  (6,591^)    ai-,515)  (k^^QD  ik,i^i)  (3,977) 


Total 

Normal 
(Nov. -Feb. ) 


2.29 

0 . 87 
0,85 

2.68 

0.-75 
1.38 
1,56 

2.15 

o.r6 
1.67 
0.66 

0 

Oc.65 
1.33 

lo77 
0.55 

lo27 

2.75 

1.56 

o.fL5 

0.75 

1.99 

1-55 

0.06 

0.52 

1.88 

6.21 

6.55 

5.50 

6.32 

4.71 

5.79 

i;.10 


Seasonal  Percentage 
of  normal  151*y 


1^.09 
155.5 


Area  Percentage  155*^ 


5.  Eastern  Nevada 


i|. 28 

103.3 
103.3 


2.5^ 
137.8 


5.70 


170.8 
I5I4-.3 


Stations 


Sly 


i:jlevation 

(-■t.  _u.t.)  (^,25 

ft 

November 
December 
January 
February 

Total 


Lelainan  Caves 
Nat«  Ton. 

(7,200  ft.) 

0 

0.39 
1.56 


2.90 


L..  Southern  Nevada 
Charleston  PioS, 

(7,165  ft.) 

0.81 
I0O2 

2e76  . 

9»05 


Normal 

(Nov. -Feb.)  3.53 

Seasonal  Percentage 
of  norm.al  82.2 


(Las  Vegas 
52.2  ) 


1.71 

221.6 
221.6 

5.  Wildlife 
Refuges 
Ruby  Sheldon 

Lake 

(6,200  (6,500 

f  t . )  f  t . ) 
1.79  2.16 
0.01  O.Iil 
0.05  1.65 
  1.06 

5.28 

(Arthur 
95.3  )  111.6 
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NORMAL  sUx;lz:r  ruhofp 


March  -  July 
and  March- Sept ember 


Upper  Humboldt  Martin  Creek 

at  Palisgde         (Acre  Feet)  In  Paradise  Valley 


57  Yro  Averag:e  Normal  I.'edian 

1903/0)4.-1959714-0  Adjusted 

1905/06  and  1912/1;5 

I.ich.  J2,600 
Apr,  k7,200 
Hay  ^h,^00 
June  60,  Li  00 
July  20,500 

Total  215,000 

Aug.  5,600 

Sept.  2,100 
Mch.- 

Sept.  220,700 


25,600 

5,610 

59,700 

6,550 

51,000 

6,550 

70,500 

2,950 

16,500 

900  . 

205,500 

20,520 

2,200 

620 

.  1,700 

500 

^07,200 

21^ij4.0 

I 


-  V  t 
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FORECAST 


The  final  forecast  of  streamfloiv  for  the  season  must  depend 
upon  the  tv7o  snow  surveys  of  liarch  1  and  April  1  which  are  designed 
to  give  the  basic  snow  cover  at  t;he  b'-iginning  of  March,  v/hen  the 
shallow  snoTv  of  the  Great  Basin  moujrioalns  begins  to  melt,  and  the 
residual  snow  cover  at  the  beginning  of  April^  which  should  indicate 
the  probable  span  of  streamflov/*     In  the  present  or  earlier  bulletin, 
therefore,  only  the  general  forecast  based  on  the  initial  snow  cover 
will  be  made. 


1.  Factors 


The  chief  factors  upon  which  the  general  accuracy  of  the  fore- 
casts must  be  based  are  the  snow  cover   (or  Y/inter  precipitation)  and 
the  precipitation  during  the  earlier  portion  of  tlie  period  of 
runoff  when  the  snow  cover  is  most  widely  extended*     The  relative 
value  of  the  two  factors  of  total  winter  precipitation  and  snow 
cover  residue  has  now  become  a  problem  of  active  discussion  and 
investigation  with  very  practical  application  in  years  like  the 
present  of  wide  divergence  betv/een  themo 

For  the  broad  alluvial  valley  belov/  the  canyon  outlets  of  the 
feeders,  the  height  of  the  water  table  represents  the  relative 
capacity  of  the  soil  to  hold  snow-melt  and  the  correction  that 
should  be  made  in  the  percentage  represented  by  the  snow  cover. 


2.  Basic  Data 


The  following  basic  data  v/ith  adjustments  in  factors  represent 
the  trend  and  probable  quantity  of  the  runoff: 

A.  Precipitation  and  Snow  Cover 


I.  Upper  Humboldt  Bssln 
(Percentage  of  Normal) 

(a)  "'inter  Precipitation  and  Snow  Cover  i-ich«  1 

northern  Feeders  Precip.    (Hov.Feb. )  91«7;  Snow  Cover   (l.Ich.l)  77,6 

Southern  Feeders        "  "  128a         "  "  88.C 

!i  tl  Inc. 

Upper  Humboldt  "  "  IO9.9         "  "        82 .0 

Inc . 

(b)  \"inter  Runoff  at  Palisade      152,8;     (I.Iedian  I96.7) 

Runoff  approximately  normal  during  Nov. -Jan.  but 
double  normal  in  Feb. 

(c)  Viell  I.'easurement s   (feet  above  normal) 

Humboldt  Valley  4-0.99  ft. 
Lamoille  Valley  +0.9/4.  -^t. 

Estimated  effect  at  Palisade  IO-I5  percent  of 
normal  • 
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(d)  Estimated  March-July  runoff  at  palisade 

82^8  percent  expanded  to  95 percent  because 
of  h'^iglit  of  v/ater  tabl.-^- ^ 

Njrir^.l  ::i5,00G  a, p.-  (Mean  Lledian  205,500  AoF.) 
Probable  runoff   (a)  Licli^-July  200,000  A.F,; 
(b)  i.ich-* "Sept u  205,000  AtF, 

II *  Lower  Humboldt  Basin 

(Percentage  of  Form.al) 

1,  Little  Plum-boldt 

(a)  '-inter  Precipitation  and  Snov:  Cover  I.Iaro  1 
Precip.    (iiov«-Pebo)  155='^l-5  Snov/  Cover   a.Icha  1}  9k-'9 

(b)  .inter  xmnoff  of  i  artin  Creek  159"? 

(c)  Estimated  ^i-unoff  Lch.^-July  3l  percent- 

Normal  2G,  ":2C  A .  F (I.Ich.. « July  )  i  21 .  U-j-G   (Mchc  -Sept  ^ ) . 
Probable  rimoff  i,ich,-July  16/li.6o  A'oF>  Hcho-Sept,  17^570 

AoF. 

2«  Reese  River 

winter  Precip.   (Austin)  105o5 

Snow  Cover  approx^  20  percent  greater  than  in  19^1-' 

5*  Storage  above  Lovelock. 

Rye  Patch  Reservoir  is  full,  a  month  early,  at  its  capacity 

of  178,100  A,F. 
The  Pitt-Taylor  Reservoirs  nor/  have  11,000  A.F,  stored  in 
a  usable  capacity  of  57,000  A^F. 

Ill,  Eastern  Nevada 

The  Nov.-Feb«  precipitation  at  Ely  is  82.2  percent  of  normal 
or  17  percent  better  than  last  year.     But  the  snow  cover  is  12 
percent  less  than  a  year  ago. 

IV.  Southern  Nevada 

The  precipitation  at  Las  Vegas  Airport  for  Nov. -Feb.  has  been 
52.2  percent  of  normal,  but  the  snov/  cover  shows  an  average  increase 
of  8  percent  over  lact  year. 

V.     '.wildlife  iiefuges 

1.  Sheldon  Antelope  Refuge 

The  snow  cover  at  Bald  Ho un train  is  practically  identical  in 
amount  with  last  year,   though  packed  to  half  the  depth.  The 
precipitation  for  No  v. -Llarch  was  111.6  percent  of  normal. 


2,  Ruby  Lake  vaicilife  Refuge 

The  water  content  of  the  snow  cover  is  approximately  the  same 
as  in  19^15  "the  precipitation   (Nov«-Feb.)  as  reported  from 

Arthur  is  95*5  percent  of  normal, 

5«  Accuracy  of  Forecasts  19lf5"U4- 

(1)  Upper  Humboldt 

The  snow  cover  of  the  Upper  Humboldt  Basin  on  March  1  was  7t«l 
percent  of  norma!L^Q^(gn  March  1  and  April  i  the  water  table  as  shown  by 
by  wells  was  sli^fhtl^yiiormal  and  the  winter  runoff  was  65* 7  percent 
of  normal  despite  a  minus  departure  in  temperature  of  9^  "to  20p  in 
January  and  February.     On  the  assumption  that  the  excess  effect  of 
the  water  table  should  be  at  least  20  percent  of  normal  the 
revised  forecast  of  runoff  at  Palisade  was  set  at  95  Percent. 

The  precipitation  during  rimoff  was  greatly  deficient  in  March, 
May,  and  July  but  greatly  in  excess  in  April  and  Jime,     For  the 
period  of  March-June,  v/hen  most  effective,  it  totaled  ll^3«0  percent 
of  normal.     The  total  oxcgss  due  to  rain  on  the  basis  of  measurement 
in  June  I913  v^Q-s  20  percent* 

The  total  rmoff  at  Palisade  March-July  was  259,020  A.F.  or 
120.5  percento 

The  data  are  summarized  in  the  following  table; 


Snow  Cover  Mch.  1. ••••••  7^«1  percent 

Water  Table  Mch.  1  and  Apr.  I'j'20e0  " 

Probable  Runoff 

Mch. -July  at  Palisade......  95. 0 

Effect  of  excess  precip. 

Mch. -June  on  runoff   20.0  " 

Probable  Max.  Rimoff  115»0  " 

Actual  Runoff  120.5  " 


(2)  Martin  Creek 

A  mystery  enveloped  the  snow  cover  in  Paradise  Valley  in  the 
Little  Humboldt  Basin  in  I9I1I;. 

The  sno^v  survey  at  the  headwaters  of  Martin  Creek  March  1  was 
5l|-»5  percent  of  normal  but  on  April  1  was  90.8  percent  and  at 
Buckskin  Mountain,  not  measured  March  1,  it  was  even  9B»9  percent. 

Last  summer  it  was  reported  that  precipitation  of  unusual 
intensity  had  fallen  in  that  region  during  March.     The  total  runoff, 
however,  of  Martin  Creek  during  March-July  was  only  68.6  percent  of 
normal. 


(         «  * 
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It  nov\!  appears  that  the  precipitation  for  March  as  averaged 
for  the  two  stations  of  Paradise  Valley  and  Orovada  on  either 
side  of  the  watershed  was  only  'JO^S  percent  of  normal  but  for 
April  and  June  was  greatly  in  excess  of  normal  as  in  the  Upper 
Hmiboldt.    For  the  period  of  March-June,  the  total  precipitation 
was  li^-9»i  percent  of  normal,  or  on  the  basis  of  the  HuTiiboldt  creatii 
an  increase  in  runoff  of  20  percent. 

The  data  are  as  follows: 

Snow  Cover  Mch.  1  5^*5  Percent 

Precip.  Wov«-Feb»  96^6 

Probable  Runoff  5^1- '5 

Effect  of  Excess  Precip. 
Mch 0 -June  on  Runoff  2QoO 

Prob*  Max.  Runoff  75. 0 

Actual  Runoff  68.6 

Neither  the  precipitation  of  90«6  percent  of  normal  Nov»"-Feb. 
nor  the  snow  cover  of  9^ •9  percent  reported  April  1  is  harmonious 
with  the  runoff* 

[}.•  Preliminary  Forecasts  19144- -14-5 

The  preliminary  forecasts  for  19i|i]--i-]-5  have  been  limited  to 
Lamoille  Canyon  (7,i|00  ft.)  in  the  Upper  Humbolcit  Basin  and  Murray 
Gummit   (7,500  ft.)  in  Steptoe  Valley  of  Eastern  ICevada. 

Upper  Himiboldt  Basin  Eastern  Nevada 

DepTh^  Density    Water    Pete  Depth    Density  ¥>Jater 

(in.)         {%)        Equlv.  of  (in.)       {%)  Equiv 

(in.)     Norm.  (in.) 
Mch.  1 


Dec . 

17 

20.8 

25.6 

I1O.2 

Jan. 

1 

25.5 

25^7 

6*0 

^4-9.2 

12.5 

21,6 

2o7 

Feb. 

11 

30.8 

28.6 

71.9 

25.1 

5-1 

Mar  • 

1 

38.1 

27.6 

10.5 

86.1 

111  ,2 

524 

I1-.6 

APPRECIATION 

Unusual  effort  was  made  by  organizations  and  snow  surveyors  to 
obtain  the  measurements  the  present  year  despite  lack  of  personnel 
and  the  heavy  storm  at  the  beginning  of  March. 

Nevada  Agricultural  Experiment  J.  E.  Church 

Station 

March  I3,  191^5  H.  P.  Boardman 

Forecasters 
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